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(54) HIGH-CLEANUNESS STEEL 

(57)Abstract 

PURPOSE: To improve the cold workability and fatigue characteristics of a rolled steel material and to provide 
superior performance as a steel for a very thin flat spring, a hyperfine wire or a high strength sprig by specifying the 
composition of nonmetallic inclusions having ≤5 ratio of length (l)/width (d) in the L-section of the steel material 
so that the inclusions are made soft ^ : 

CONSTITUTION: The average composition of nonmetallic inclusions having £fe^5 ratio of length (l)/width (d) in the ^ 
J^isection of a rolled steel material is composed essentially of, by weight, 20#60% Si02, 10W80% MnO and 8&50% — 
CaOliHa7W~&te;15% MgO. The steel has a composition consisting of «**;1.1% C, 0.1^2.5% Si and the balance Fe with 
inevitable impurities or <0.1W2.5% Si. 0.1J*H.5% Mt5, 0.1W2% Cr and/or/0.1 W2% Co and the balance Fe with inevitable 
impurities. ^ Hh ^ < ~ 
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[#Irffi#OSIB] 

[ffijfcJSl] EJSfJttOLBrBfcfcl^T, ft£ (1) £ 
fg (d) <Dj±tfl/d^ 5 ©3l^/S:fN£^<0¥i3lftfflJiSc 
tf, Si02 20—60%. MnO 10— 80%lC CaO 50%W . 
T, M g 0 15% WTO— j53UmftfrStSZ£*ft®.£ 

[11*^2] C l.l%«Ts Si 0.1-2.5%, Mn 0.1 
ffrlf^OlSBfg 1 TO*©?WBil0ltt*<fctfl88WteO 

C 1.1%J-XT, Si. 0.1-2.5%, Mn 0.1 
~1.5%£fin*.T\ Cr 0.1—2%, Co 0.1 — 2 %0 1 



[ll*S4] C 0.15%WT, Si 0.1—1%, Mn 0.1 
-2%, Cr 16-20%, Ni . 3.5~22%«rS-»x 5S95Fe 

(jSfg±<D*lJfl§#5f) 

•(8e*oSttB) 

ff&fcfta-S'^-'f-Va— FO<fc?fc^HiBS J f , #*afc£3£ 
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U Al203/Si02+Al203+Mn0=0.15— 0.40£*T£C 

fHTCTW* LflMBciMBrr 3 c fc £ 5 , JWHiraxtefe 

So 

#ISWfcJ\ JE3i««OL»fffi^*50^rfi5 (i) 

( d ) ©JtWl/d^ 5 O^K^ftWO 
¥i^WJHJ5Sc^Si02 20-60%. MnOlO— 80%tCCa050%W 
Tn Mg015%tXT^^Xti^^'a'^C^^#®^-r 

(1) £*g (d) oitl/dJSriBa^-rsc^Jc^OttKft 
*«WS6ffB«k:IttLfclS»> l/d^ 5 <o— MWS 

£Bj£tfSi02 20—60%. MnOlO— 80%&CCa050%J^T, MgOl 



J3ffl/£<OJ§-&&. 0~iffl/h>fc, ^OSSiRttWefr 
X*©**<r*K>. WH^tfKWteAffftillciBt^Ttti/ 

d^3Xfc*2fcU 1^10jiX4*5/i (1/x) ^tSC 

/hftWoTJaBjaftcoiaJcHje-raa*^ si02# 

60%SrSitSi:HKOSi025R^aEtt^*L. 20%**t 
T*&, Ca0Xlillg03R®«JIfrft*tf»£U WcS&HEE 

*RBBJC*»S^ffi«ej«tt. Si.MnKKfccfcUMn-Sil 
icate*4jSll-e: L #>7cf£. Ca , Mg*-&€?-&£ ^58*^*0^ 

20 J;OMn0«:10— 80%#fiE«^L«)S^cfe'So C<O^B*t 
THi. Si0 2 .CaO ,U&<D^irtlfrtf7&mt*:0&mfcT*% 

^^cai 2 03 ic^^rizmjjmffi?%ztbmm*ft&m 

fcBaWS**IBW bfc«-&fc *> AI2 Os «20%SSWTti 

^S^:t)<l(O@SCDAl2 03<O#WTli. mtD37>? 
30 ^Xlf^;l/^fiK*TS<l^^^:<, Al2(b20%WTti 

im^nSo 

tz$5i\1± , mm$Lte. Si0 2 .MnO.CaO.MgO.AlzOaeDffi^rlOO 
o.3mm0WTO8i®R*Sx mmz&^Tli, #»B#*5<J: 

cnz<Dmmcmmznzmti<Dj£ftti,Tii, ci.i% 

J^T> SiO. 1—2.5%, MnO. 1 — 1.5%^, i^StCiSCTCr 
0.1-2%, CoO . 1 - 2 %<9 1 MXtt 2 aSr^tf *> OT* 
§ 0 C *i . i%«Tt LfcO*iaa»»fc^^Tii^ IS 
m»^offl»u:^i>T<MIco»*S2snTfeOx o.oi 

so %csfi*Tc*«<-rs^s^*s^e>T**So 1.1 
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r**s^ si»2.5%, Mn*M , .5%*a^s^!efi:'rSo 

.S*»««*<^ 2%*^**fc^*MB»rrSo CotiSiO 

So c(offl^»ciSffl^nsas«oflc»tt. co.is%« 

"Fx Si0.1~ 1 %. Mn0.1—2%, Crl6~ 20%. Ni3.5— 2 

$tlSSM*CD^»ti. C0.12%fcTR Si0.3%fiTF. MnO. 
50%«TJC«*^tlSo 

QHtflD 

250 h VKF-eSBStlftJSJPIfcfflilttklSi.Mn^ ^Offi 



Al— A6«*5Ha«T*DBl— B6t±it(RfilT*So 
Ali:Bn±5.5 0O«»*1.25niiD0*-e#3B8». j^SE^te 
SfcfifiU Se^O.lOnim0STff»bfctt«1»*S^ Al 
*ttWltt«ll , e«oft#, Bl«i5EJ/h>©KrlMs 

A2 £ B2 fcfc 5 . 5 0 1.250* SB' VT" -< 

JE*CO.25mni0*T<W»LfelS*T* 
Stf, Al*ttK*tt«&T«ofc#, B2*ti 3 0/ h > 

B 1 . B23I £ kfKffiU: 50 /x W±0*a!^flE*««# S n 

It. 

A3- 5 £ B3~ 5 ti 1 0 0 ^Vf^y #&Sm 0 

ST#*U BUKft^^ttlltffofco KIWK*tt80 

kg/mm 2 fcLfc. A3~5til0 7 ElW±l»Wfb*^o^^ B 
3- 5 10 6 Efitrt fcWMr Lfco 
A6^B6aimmO)|ftnEfiS%0. lmB*T»HffiE«. 
Lfttf3g^Sffl»*f7^fci:CSx A6SKiB6»D2«<0* 
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